How do we measure the Relationship between 2 Variables?

Quantify the relationship between variables: “as the magnitude of 1 var. increases does the other increase or decrease?” (Wheater & Cook, 2000: 89)

Why is it important within built environment research?

e.g. pH and cost of remediation of a Robert McAlpine construction site in the lower Swansea valley
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Correlation

Measures the degree to which 2 variables vary (strength of relationship).

1. Pearson’s Product Correlation coefficient (Parametric)

2. Spearman’s Rank Cor. Coe. (Non parametric)


Y  Measured variables 
(dependent, predicted)   

X  controlled variable e.g  pH 
(Independent)
Draw a scatterplot

Perfect Pos+ Relationship      Perfect Neg-                 No relationship

Correlaton+1
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1. Sample size is important because of chance

2. Relationship does NOT indicate cause and effect: disease and doctors, Rum and Priests

3. Plausible, repeatable, proven mechanism, predictable) (Bowers, 2010)
Regression

Calculates the line of ‘best fit’ which can potentially have the power of prediction.

If we expect a cause/effect/linear.

e.g sound levels at distances from a construction site.  

Simple linear regression

a (intercept) 2.0
b (gradient) 0.5
= line of best fit
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Two procedures

1. Fitting the line

2. Calculating the significance of regression

1. Fitting the line

Formula for a straight line

y=a + bx

x and y coordinates

Best fit passes through the mean of x and y so that the residual distance is as small as possible.


1. Line of lowest total squared residuals (least squares)

2. Gradient is called the regression coefficient

3. Should only plot within the known data.

EXAMPLE HANDOUT 5.3A (Go through handout)
EXERCISE

Fit the line for the following data set

Cube strength and accidents n=8
	Cube x
	 Accidents y

	11
	1

	15
	2

	16
	3

	22
	5

	18
	6

	28
	8

	36
	9

	43
	10


2. Calculating the significance of regression

1. Is there a relationship between noise and distance from a construction site?

2. Called ANOVA Analysis of Variance

3. To what extent is the variation in y a product of x?

4. Total sum of the squares (SSTotal)
Subtract the mean of y from each value


Unexplained residual variation

Explained variation (regression)


Therefore  SS total = SS regression + SS residual

Read through 109 & 110 for prediction.

Worked example

Cube strength and accidents n=8
	Cube x
	x2
	 Accidents y
	y2
	xy

	11
	121
	1
	1
	11

	15
	225
	2
	4
	30

	16
	256
	3
	9
	48

	22
	484
	5
	25
	110

	18
	324
	6
	36
	108

	28
	784
	8
	64
	224

	36
	1296
	9
	81
	324

	43
	1849
	10
	100
	430

	
	
	
	
	

	189
	5339
	44
	320
	1285
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